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1.29 
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cal. cal. 
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........... 

........... 

................. 

147 

1.92 

cal. 
1.15 
.87 

1.04 
.s1 
.86 
.55 
.6S 

1.03 

1.13 
1.16 
1.11 
.9R 

1.1% 
1.15 

..... 

SOLAR RADIATION DATA FOR JULY 1948 
[Solar Radiation Investigation Section, I. F. HAND in Charge] 

'0.66 1.92 2.88 3.84 4.81 

eal. cal. eal. cal. cal. 
1.32 ........................ 
1.20 0.87 0.62 ............ 
1.29 ........................ 
1.08 .95 .................. 
1.07 ........................ 
1.18 ........................ 
.............................. 
1.36 ....................... 
1.36 ........................ 
1.32 ........................ 
1.33 ........................ 
1.36 ........................ 
1.35 .9R .68 .XI ..--.. 
1.39 1.14 .................. 
1.36 ........................ 

-__-__-__ 

Explanation of Tables 1 and 2 and references to descrip- 
tions of instruments, stations, and niet,hods of observation, 
and to suinmaries of dat'a, are given in the Monthly 
Weather Review, vol. 72, No. 1, January 1944, p. 43. A 
list of pyrheliometric stations is given on page 45 of that 
issue. An explanation of the formula used in computing 
the air mass values for each station listed in Table 1 

TABLE 1.-Solar radiation intensities during J u l y  1948 
[Gram calories per minute per square centimeter of normal surface] 

Sun's zenith distance I 
- 

P. M. 

i8.i' 175.7'' I 70.7' I fM.0' 

Date 

Julu 
2 .......................... 
21 ......................... 
22 ......................... 
30.. 
Z l  

Means 
Departures.. 

appears in vol. 75, No. 3, March 1947, p. 47. 
In  mid-July the Bureau installed a Brown Electron& 

pot,entionieter to record total solar and sky radiation on 
a horizontal surface a t  Blue Hill. Formerly these meas- 
urements were made with Harvard equipment. For the 
time being, the Harvard Eppley pyrheliometer will serve 
as the receiver for check purposes. 

TABLE 1.-Solar radiation intensities during J u l y  1948-Continued 

I Sun's zenith distance I 

eal. eal. cal. 
1.09 
1.13 
1.15 

............................ 
.............................. 

.................. 1.12 
............ -. 07 

eal. 
0.87 

.75 

.59 

.60 

.6S 

.41 

.68 

cal. 
0.99 

.65 

.88 

. 7 l  

.69 

.79 

.53 

.90 

I.. ................. 
3 .............. 
5 ................... 
8 .............. 
9 .............. 
10 ............. 
16 .................. 
33.. ................ 
24. ............ 
26. .  ........... 
m.-- .......... 
28 ............. 
30 ............ 
31 ............. 

X i e m . .  .... 
Departures.. 

.64 

.49 

.53 

.32 

. 7 5  

.84 

.76 

.75 

.81 

.84 

.t% +. 05 

.84 

.92 

.83 

.81 

.91 

.92 

........... 
.94 

1.01 
.94 
.94 

1.03 
1.06 

Jidy 
2 
3 .............. 
4.. 
5.. 
7.. 
E.. 
9 
10 
11 
12 
13 
14 
15 
16 
19..-~ 
211 
21 
24 
25 
8.. 
29 ............ 
30 x--....--..-. 

hIeans ...... 
Departures.. 

S.76 3.01 2.26 1.51 *0.75 1.51 1 2.26 3.01 3. i6  

eal. cal. cat. cal. eal. cal. cal. eal. eal. mb.  mh. 
............................... 1.43 ............ .~..-- ........................ 

1.12 1.21 1.30 1.43 .......................................... 
.............................. 1.42 ......................................... 
............................. 1.43 .......................................... 
.............................. 1.46 .......................................... 
.............................. 1.46 .......................................... 

................................ 1.45 .......................................... 
............................... 1.48 .................. I.._.__ .................. 
............................... 1.47 .......................................... 
............................... 1.47 .......................................... 
............................... 1.51 .......................................... 
............................... 1.46 .......................................... 
............................... 1.36 .......................................... 
............................... 1.40 .......................................... 

........................... 1.41 .......................................... 
............................... 1 . t2  .......................................... 
............................... 1.40 .......................................... 
............................... 1.47 .......................................... 
............................... 1.49 .......................................... 
............................. 1.37 .......................................... 

1.10 1.18 1.28 1.40 .......................................... 
1.38 _ _ _ _ _ _  

.................. 1.37 .................................... 

(1.11) (1.20) (1.30) 1.43 .................................... ._..__ 
.OO .OO .OO +. 03 .......................................... 

............................... .................................... 

*0.39 1.98 1 2.97 3.96 4.96 

c a ~ .  cal. 1 cal. eal. cal. 

____ 

.............................. 

.............................. 

.............................. 

............................. 

.............................. 

.......................................... 

.......................................... 

mb. nib. 
15.3 13.2 
12.3 9.3 
17.7 15.7 
17.7 15.3 
17.0 15.7 

I 
8 ............... 
9.. 
11 ............. 
15 
1G ............. 
17 
20 ............. 
22 
24.. 
25 ............. 
26.. 
29 ............. 
30.. ........... 
31. 

............................... 
il .S2 .97 

.53 .66 .82 

.S2 .92 ..... 

.55 .6Y .83 

............................. 

.............................. 

.............................. 

............................... 
............................ 

.63 . 9 2  1.05 

.84 .96 1.0s 

.71 .so . Y3 
.............................. 

............................. 

____._ 
1. 16 

1.02 
...... 

........... 
. 9 s  

1.05 
.......... 

1.3i  
1. 34 
1.28 

1.37 
..... 

..... 

1.49 

1.15 
1.12 

1.02 
1.11 

........... 

1.00 
.53 

..... 
.51 

0.86 
............ 
............ 
............ 

. %  
............ 
........... 
...... 

0. 7.5 

.6G 

.51j 

July cnl.  
2~ ............. I~ 
S ~ . ~  ............................ 
20 .............................. 
2!!. ............................. 
30 .............................. 

Meaus ....................... 
Departures.. 

cal. cal. 
................ 

................. 

............ 

........... 

........... 

........... 

....... 

....... 

............ 

............ 

........... 

93 
Yl 

........... 

1.30 
1.04 
1.19 
I .  14 
..... 

.......... 
1.38 

1 . 3  
1.45 
1.49 

..... 

CLIMAX, COLO. 

I Air mass I 
MADISON. WIS. 

1, I 3.24 I 2.59 1 1.94 3.24 

cal. mb. I mb. 

- - ~  
.................. 

3.84 2.88 
____ I I- 

July  cal. 
1 .............. 0.76 

mb. 
11.8 
19. I) 
21. 1 
21. 1 
15. x 
15.3 
17. 0 
?I.:< 
1'3.7 
14. s 
15. fi 
17. 7 
15. 3 
14.2 
13. 2 

nib. 
i1.n 
20.4 
19. 6 
3 . 4  
1s. 3 
15.3 

11;. 5 
13.2 
j 2 . 3  
11.3 
I?. 3 
12.2 
15. Y 
IS. i 

1;. n 

__.__ 
___._ 

- 

. - - - - - . -. . -. 
1.09 1.01 
1.14 1.03 
...... 1.01 

0.94 
.94 

1.2B ...... (1.25: 
+.07 I _.____ I-.O4 

.93 ............ 

.o2 _ _ _ _ _ _  __. -. - - I  I (1.12) 1.02 
-.06 -.08 

TABLE MOUNTAIN, CALIF. 

I Air m3ss I 

LINCOLN, NEBR. 

I Air mass 

1 
2 
6 

Means .............................. 1 I 1 1 l . O O l  1.33 1.06 / . 8 5 1 . 6 9 ) - . 5 8 1  ...... I ...... 
Departures.- ........................ .oo -.m -.06 .os ............ 

BLUE HILL, MASS. 

Air m a s  

14.86 13.89 12.92 

mb. 
14. R 
13. S 
16. 5 
1l.G 
13. 9 ::x 8 
19. s 
14.5 
16. 6 
1:. 5 
17. 7 
11;. 1 
16.3 
13. 5 
14.9 
17.4 
l i .  7 
26.3 

.___. 

711h. 
12.9 

15. R 
11.2 
11. 9 
12. s 
22.4 
l i .  6 
15.7 
16. 5 
1s. ti 
14. x 
211. H 
IS. 4 
IS 4 
IS. 4 
16.9 
16. 5 

16. n 

.---- 

..-__ 

- 

I Air mass 
2 .............. 
3 .............. 
4.. 

cal. 
1.01 
1.18 
.R9 

1.13 
.93 

1.03 +. 07 

.... ...... 
. 73 

............ 

............ 

............ 

I ,  - 

- RATIO. BOGTONIBLUE HILL O N  COMPARABLE DATES 

................. 0.91 ............................. l l l ~ l l l / l ( J  
-Eutrapolated. 

I r5th meridian time. 

............ 

. S l  1 .68 
+.I1 +.06 

Means.. .... I . i0 1 .81 1 .94 
Departures.. +. 06 +.OS f. 06 

1.09 .91 +. o i  I+. 07 
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TABLE 2.-Daily totals and weekly means of solar radiation (direct + diffuse) received on a horizontal surface 
[Gram-calorlea per square centimeter] 

b 7 i  
f s ,  
w u l  

-- 
eal. 

306 
568 
533 
472 
491 
536 
6% 

505 
-15 

578 
383 
499 
45s 
145 
432 
55s 

436 
7 

334 
493 
408 
.Im 
395 
219 
244 

36s 
-%3 

191 
512 
374 
524 
414 
499 

- 

JULY 1948 

3 .  

- 
cal. 

811 
761 
6% 
69! 
64! 
571 
73! 

701 

71: 
47! 
3:: 
SO( 
75f 
611 
41: 

59: 

381 
7Y 
28- 
221 
231 
5% 
G9! 

441 

59: 
6 3  
65! 
721 
451 
13- 

Date 

CQI.  
641 
677 
743 
763 
745 
774 
732 

725 
+lo? 

1 0 0  
MY a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . 
Ju ly  3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . 
July 4 ................... 
Ju ly  5 ................... 
July 6 ................... 
July 7 ................... 
J u l y  8 ................... 

Means- - _ _  - - _ _  - - _ _  - - -. 
Departures.. ........ 

--___ 
eal. cal.  eal. cnl. 

724 750 578 40. 
710 159 ..... 36 
670 716 752 59: 
464 605 739 4@ 
506 E35 222 451 
642 570 (3, 251 
735 750 711 731 

636 669 707 47( 
+;o +lo3 +20 -31 

Ju ly  9 ................... 
Ju ly  IO .................. 
J u l y  11 .................. 
J u l y  12 .................. 
Ju ly  13 ................. 
J u l y  24 .................. 
Ju ly  15 .................. 

eal. 
520 
311 
513 
396 
208 
337 
524 

Means. ............... 
Departures. .......... 

Ju ly  16 .................. 
Ju ly  17 .................. 
J u l y  18 .................. 
Ju ly  19 .................. 
Ju ly  XI .................. 
July 21 .................. 
Ju ly  2'2 .................. 

Mesns.. .............. 
Dcpartures.. .......... 

Ju ly  23 .................. 
July 24 .................. 
Ju ly  25 .................. 
Ju ly  26 ................. 
Ju ly  27 .................. 
Ju ly  26 .................. 
July 29 .................. 

eal. cal. 
..--. 61: 
..... 681 
.__._ 6W 
__.._ 57! 
.____ 44: 
._.__ 61: 

568 64: 

Means. . - - - - - - - -. . - -. 
Departures ............ 

i?9 
706 
094 
6S9 
612 
7lY 
734 

- - 

6 
d 
d 

a" 
% 
c - 
d. 
70( 
5cM 
541 
5w 
5M 
3 2  
66; 

5tx 
+4: 

73; 
63: 
51( 
63: 
41: 
14: 
411 

48! 
( 

54f 
3% 
6M 
43( 
391 
4@ 
5 u  

4s: -. 
41. 
69: 
721 
63: 
321 
XI1 
591 

55: 
+el 
- 

681 671 769 73  
ti37 630 74fi 691 
682 700 770 531 
616 619 656 421 
2% 323 4Y0 ?5( 
300 420 726 58! 
719 670 719 551 

- - 

$ 

3 
23 

- 
Cd. 
6 6  
73( 
43: 
65( 
69: 
671 
67; 

65: 
+9: 

67: 
55; 
56( 
461 
25: 
61: 
15t 

471 
-7i 
71( 
62, 
GI( 
6X 
38: 
55. 
37t 

5s 
+2: 

fil: l U  

.10? 

68f 
RR! 
31( 

581 
+62 

ins 

- 

486 
487 
395 
382 
143 
450 
516 

- -- 

i 

E 
3 
0- 

3 - 
cat. 

744 
73: 
741 
4 6  
5!3( 
73( 
75: 

6X 
+s 
51: 
46% 
38( 
434 
631 
671 
41( 

51 ! 
- 7( 
614 
mi 
58: 
45! 
6(1( 
59: 
41t 

55: 
-21 

7F( 
72: 
62s 
491 
714 
64: 
62f 

61C 
+5i 
- 

711 57. 
386 561 
707 62; 
694 571 
M5 33! 
611 30( 
574 65. 

- - 

* 
k 1 
k s - 

tal. 
74 
42 
66 
52 
52 
a9 

55 
+4 

83 
62 
61 
55 
19 
M 
60 

54 
+S 
50 
21 
34 
46 
42 
45 
52 

41 
- 4  

7 
86 
66 
51 
39 
53 
64 

49 
+51 

6: 

- 

698 
+94 
736 
685 
ti42 
670 
ti50 
707 
555 

cal. eal. cal. cal. 
773 215 774 ;a 
811 374 458 528 
801 62'2 271 63 
799 408 506 37, 
788 231 774 34' 
784 497 674 61 
788 158 737 63: 

560 576 701 51; 
9-45 4-54 +14 -< 

6HJ 734 717 63 
6.12 636 620 381 
,HI 516 670 47 
46b 519 501 511 
611 670 713 .ItW 
4.54 393 699 37: 
674 682 5x0 45! 

793 397 780 56. 
i64 394 6% 57: 
EO4 650 633 601 
797 487 325 53' 
7% 426 571 20 
734 617 478 25' 
i31 569 412 66 

771 509 5.55 49 
+ i3  +11 -49 +2: 
73s 634 628 57 
742 533 598 521 
766 3% 257 49. 
7 M  2% 374 3% 
7,53 107 255 XJ: 
723 323 597 37: 
722 580 387 60 

743 389 412 49 
+59 -40 -156 +6: 

409 
-91 

256 
39s 
2.54 
4-1,s 
267 
394 

383 

751 320 7S9 21 
767 343 770 45 
751 572 4.56 5 3  
766 239 650 40 
,6,  224 484 23: 
735 3.54 6SR 35: 
717 517 5F*7 53) 

7 -  

GI8 6 2  
4-62 +! 
429 e:? 
406 5?1 
448 47( 
667 621 
445 52: 

..___ 69; 

409 fii! 

- - 

0 s 

i 
3 
3 
Er, 

b 

tal. 
631 
441 
521 
64: 
ill 

51. 

591 
-1: 

WI 
49: 
63: 
47: 
61, 
691 

621 
+: 
661 
551 
6S! 
65: 
lis: 
&% 
50: 

63: 
f l !  

- 

70; 

70: 

61. 
62: 
671 
64: 
flnc 
63f 
66; 

631 
+5l 
- 

6-12 
GSY 
714 
619 
571 
616 
701 

I l l /  

2$2 355 2fi' 3N 
5iR 5G7 544 6'3 
64'3 654 W l  59. 
499 515 6111 4 0  
?!IC1 :3R7 6S9 Si1  
.3S 500 492 52! 
659 700 6BI 701 

216 

492 
165 
369 
363 
498 

330 
..... 35f 

491 G4t 
654 55; 
522 3% 
275 3R( 
696 641 

379 4s: 

663 584 592 R43 45! 
+84 + 9 ~ + 1 0 7 ~  +31 -2! 

6551 4771 5221 5721 E3! 
+96 +14 t31 +I  +& 

- - 

5 

.i 
8 

a* - 
tal. 

75: 
751 
73: 
M): 
6 3  
7 0 ~  
i31 

69: - 2L 
70! 
71: 
71: 
70' 
70: 
691 
691 

701 
+1: 
71: 
r O .  
681 
691 
68: 
6Y( 
6S! 

69. 
+: 
:I( 
64. 
67( 
BK 
67: 
68t 
65- 

67d 
+I1 

" ,  

- 

- 
tal. 
60' 
641 
52' 
36f 
47s 
70( 
63! 

56.' 
+2i 

Go: 
57s 

424 
30( 
631 
69: 

5nc 

534 
+lt  

13: 
61s 
6X 
4G: 
517 
342 
24; 

411 
-51 

34: 
63t 
4 5: 
194 
31s 
Bll 
694 

44f 
-1 

I 18 

402 ..... 61( 

- - 

ti 
G 
1 - - - 
8 - 
eel. 
64: 
731 
521 
40! 
571 
7c 
75! 

631 +: 
59: 
i O t  
77: 
3z 
i6f 
6Yf 
66' 

rrli 
+! 
61! 
62' 
66: 
4 9  
761 
73: 
771 

65! 
t 1( 

76+ 
:GI 
77: 
76: 
74; 
591 
62f 

72( 
t 7: 
- 

- - 

a 
G 

f 
i 

td - 
a 
a" - 

tal. 
571 
63: 
4% 
57! 
64f 
657 
687 

tux 
+?! 

62: 
67; 
68( 
414 
44: 
6it 
37t 

55f - 32 
56E 
54t 
59( 
54; 
66: 
69: 
691 

61f 
+14 

681 
6 6  
G8f 
63; 
5% 
49: 
IN4 

627 
+2: 
- 

- - 

5 - 
d 

6 
B 

5 
m 
a 

co - 
cat. 

8 4 1  
851 
801 
7 i !  
4 5  
74! 
631 

751 

811 
781 
63: 
82( 
7% 
7s; 
7% 

so: 

84). 
80: 
so( 
78: 
771 
I 7% 

7% 

,9, 
791 
784 
791 
7v1 
7it 
561 

781 

.-. 

-.-. 
78: 

" <  

.... 

" I  

.... 
- 

- - 

d - 
6 
f 

s 
0 

tal. 
- 

484 
621 
803 
583 
fi57 
635 
769 

650 
__._ 

815 
3E4 
755 
648 
744 
814 
801 

708 

756 
630 

573 
416 
503 
816 

585 

771 
286 
561 
648 
628 
306 
773 

569 

_ _ _ _  
4ni 

_.._ 

..__ 

- 
ACCUMULATED DEPARTURE8 ON J U L Y  29, 1949 

TABLE 3.-Daily totals and weekly means of solar and sky radiation plus the radiation rpj7ected f r o m  the ground, as received o n  a vertical surjacs 
facing soicth at Blue Hill, Mass., during July 1948 

............................... 
.......................... 

Date. 8 Mean 
a m  cd/cm 2 

Date.. 
a m  cal/cm 1 

1 dl 11 ut( fl 21:l 221 381 2251 221  2i:l 

................................... 21 
22 Mean 1 d/ z::l 24 ~~~1 I ~ I  121 2711 29 Mean 198 .............................. d:'i 194  2441 22Gl 


